Organisation and function of the Phaeospirillum molischianum photosynthetic apparatus.
We have investigated the organisation of the photosynthetic apparatus in Phaeospirillum molischianum, using biochemical fractionation and functional kinetic measurements. We show that only a fraction of the ATP-synthase is present in the membrane regions which contain most of the photosynthetic apparatus and that, despite its complicated stacked structure, the intracytoplasmic membrane delimits a single connected space. We find that the diffusion time required for a quinol released by the reaction centre to reach a cytochrome bc1 complex is about 260 ms. On the other hand, the reduction of the cytochrome c chain by the cytochrome bc1 complex in the presence of a reduced quinone pool occurs with a time constant of about 5 ms. The overall turnover time of the cyclic electron transfer is about 25 ms in vivo under steady-state illumination. The sluggishness of the quinone shuttle appears to be compensated, at least in part, by the size of the quinone pool. Together, our results show that P. molischianum contains a photosynthetic system, with a very different organisation from that found in Rhodobacter sphaeroides, in which quinone/quinol diffusion between the RC and the cytochrome bc1 is likely to be the rate-limiting factor for cyclic electron transfer.